Decreased striatal dopamine D2 receptor binding in amyotrophic lateral sclerosis (ALS) and multiple system atrophy (MSA): D2 receptor down-regulation versus striatal cell degeneration.
Recently, decreased striatal dopamine D2-receptor binding was demonstrated in vivo in amyotrophic lateral sclerosis (ALS). To further elucidate the pathogenetic mechanism underlying this D2-receptor deficit, a multi-level comparison was made between 30 sporadic ALS subjects and 24 patients with multiple system atrophy (MSA), a disorder clinically characterized by bradykinesia, neuroradiologically by severe D2-receptor loss, and neuropathologically by degenerating striatal cells. The extent of D2-deficit in ALS and MSA were within the same range, but extrapyramidal signs and symptoms were virtually absent in our ALS patients. Striatal cell loss in general or competitive D2-receptor occupancy could be considered unlikely in ALS. The striatum receives massive glutamatergic input and the pathogenesis of ALS may be related to increased glutamatergic excitotoxicity. As other mechanisms (cell loss, receptor occupancy) could be ruled out, and as animal studies suggest that (excess of) glutamate decreases striatal D2-receptor synthesis, the striatal D2-receptor deficit in ALS is most likely to be caused by a receptor down-regulation.